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Exercises on the first part of
the program
Linear algebra course
1) Consider the linear system with real coefficients Ax = b with
A =
 1 + a 1 22 2 4
3 3 6
 and b =
 3− a4
6
 .
(a) Find the values of a ∈ R such that the system is not solvable.
(b) For a = 1, find the general solution of the system and determine
explicitly three different solutions.
(c) For a = 0 find the dimensions of the four subspaces associated to A
and a basis for each of them.
2) Let A =
 3 −1 1 21 2 −1 1
−1 −3 −2 −4
 and b =
 −23
6
. Denote the columns
of A by a1, a2, a3, a4.
(a) Is {a1, a2, a3, a4} a basis for R3? Explain why.
(b) Is R(A) = R4? Explain why.
(c) Is b in C(A)? Explain why.
(d) If b is in C(A), then express b as a linear combination of the vectors
a1, a2, a3, a4.
(e) Normalize a1 and find the cosine of the angle between a2 and a3.
3) In R3, let v1 = (−1, 1,−1), v2 = (1, 4a, 1), v3 = (0,−1, a).
(a) Find the values of a ∈ R such that v1,v2,v3 are linearly independent.
(b) Find the values of a ∈ R such that span(v1,v2,v3) = R3.
(c) Find the values of a ∈ R such that {v1,v2,v3} is a basis of R3.
(d) Set a = 1 and let C be the matrix having v1,v2,v3 as rows. Find the
solution of the system C
 x1x2
x3
 =
 10
0
.
(e) Set a = 0 and find a minimal parametric representation and a minimal
Cartesian representation for span(v1,v2,v3).
(f) Find a basis for v⊥1 .
4) Let A =

−1 2 0 1
1 7 1 4
0 5 0 3
−1 4 1 2

(a) Find the determinant of A.
(b) Choose a non singular order 3 minor and find its inverse.
(c) Compute the rank of A2 and AT .
5) If possible construct 3×3 matrices A,B,C with the following properties.
If it is not possible explain why.
(a) A is a symmetric matrix. Its row space is spanned by the vector (1, 1, 2)
and its column space is spanned by the vector (2, 2, 4).
(b) B 6= 03 and all three of these equations have no solutions
Bx =
 10
0
 Bx =
 01
0
 Bx =
 00
1
 .
(c) C has rank 1, the vector (1, 1, 1) is in the row space but the vector
(1,−1, 0) is not in the nullspace.
